the novel family Actinosynnemataceae based on phylogenetic analysis of 16S rRNA gene sequences for a subset of all taxa within the family Pseudonocardiaceae. The description of the family Actinosynnemataceae was emended by Zhi et al. (2009) to include additional genera described since 2000, namely Lechevalieria (Labeda et al., 2001) and Umezawaea (Labeda & Kroppenstedt, 2007) . A recent study of the taxonomic status of the families Actinosynnemataceae and Pseudonocardiaceae was carried out by Labeda et al. (2010) , based on the 16S rRNA gene sequence data available for the 142 taxa with validly published names and the chemotaxonomic and morphological properties available in the literature for both families. The conclusion was that the retention of the family Actinosynnemataceae could no longer be supported, nor could adequate support be found for any other subdivision of the order Pseudonocardiales at that time. It was proposed that the genera within the family Actinosynnemataceae be included in the family Pseudonocardiaceae and the family description emended accordingly. At the time of writing, the family encompasses 27 genera [The List of Prokaryotic Names with Standing in Nomenclature (LPSN), Euzéby (1997) available at http://www.bacterio.net]. In this paper, we report on a polyphasic taxonomic study of strain YIM 75728 T , which was isolated from a soil sample collected from Kurnool of Andhra Pradesh province, India.
Three strains YIM 75722, YIM 75726 and YIM 75728
T were isolated from a soil sample collected from Kurnool of Andhra Pradesh province, India, using the standard serial dilution method. Colonies of actinomycetes appeared on medium after incubation at 30 8C for 28 days and were isolated and purified on starch casein agar medium (Hi-media, Mumbai) . The pure cultures were maintained as a 20 % (v/v) glycerol suspension at 80 8C, or as lyophilized cells for long-term preservation. To study cultural characteristics, all three strains were grown on several media (Table 1) , namely yeast extract-malt extract agar (ISP 2), oatmeal agar (ISP 3), inorganic salts-starch agar (ISP 4), glycerol-asparagine agar (ISP 5), Peptone Yeast Extract Iron Agar (ISP 6), Tyrosine agar (ISP 7) and nutrient agar. Mycelia and soluble pigment colours were determined by comparison with colour chips from the Colour Harmony Manual (Jacobson et al., 1958) . The morphology of spore chains and structures resembling sporangia was examined using gold-coated dehydrated specimens of 14 day-old cultures from ISP 4 agar with an SEM (Quanta; FEI). The coverslip technique (Zhou et al., 1998) was employed to observe the characteristics of hyphae and spore chains.
The temperature range for growth was determined on ISP 4 in a temperature gradient incubator. Growth was tested at 0, 5, 10, 15, 20, 28 and 37 8C (at intervals of 5.0 8C, except for 20-28 8C). Other physiological and biochemical tests were performed at 28 8C. The pH range was examined at pH 5.0-10.0 (at intervals of 1.0 pH unit). Tolerance to NaCl concentrations of 0-8 % (w/v; at intervals of 1.0 %) was examined using ISP 4 as the basal medium. Carbon source utilization was tested as described by Shirling & Gottlieb (1966) and also by using API 20NE and API 20E strips according to the manufacturer's instructions (bioMérieux). Other physiological tests and antimicrobial activities were examined following procedures described previously (Yuan et al., 2008) . The reduction of nitrate and production of melanin pigments were determined according to Shirling & Gottlieb (1966) . Catalase and oxidase activities were determined with a 3 % (v/v) hydrogen peroxide solution and 1 % (v/v) tetramethyl-p-phenylenediamine solution, respectively. Hydrolysis of starch was determined as described by Gordon et al. (1974) . Acid production from carbohydrates was assessed according to the methods of Gordon et al. (1974) .
Biomass for most of the chemotaxonomic studies was obtained after cultivation at 28 8C for 7-14 days in shaken cultures with yeast extract-malt extract broth (ISP2) or TSB (for fatty acids). Amino acid and sugar analysis of whole-cell hydrolysates was performed according to the procedures described by Hasegawa et al. (1983) . Cellular menaquinones were extracted and purified as described by Collins et al. (1977) and were analysed by HPLC (Groth et al., 1997 a, b) . Polar lipids were extracted, examined using two-dimensional TLC and identified using published procedures (Minnikin et al., 1979; Collins & Jones, 1980) . Whole-cell sugars were analysed according to the method of Becker et al. (1965) . Mycolic acids were detected by TLC using the method of Tomiyasu & Yano (1984) . Analysis of the whole-cell fatty acid pattern followed the instructions of the MIDI System (Microbial ID) (Sasser, 1990; Kämpfer & Kroppenstedt, 1996) by using exponential phase cultures. Determination of DNA G+C contents was performed according to Mesbah et al. (1989) .
The three strains, YIM 75728 T , YIM 75722 and YIM 75726, showed similar morphologies and revealed cylindrical spores on aerial mycelium, but no sporangium-like structures or fragmentation of substrate mycelium (Fig. 1) . Good growth was observed on yeast extract-malt extract agar (ISP-2), oatmeal agar (ISP-3), inorganic salts-starch agar (ISP-4) and glycerol-asparagine agar (ISP-5). Moderate growth was observed on peptone yeast extract iron agar (ISP-6) and tyrosine agar (ISP-7), but much less growth was found on nutrient agar. The cell-wall amino acids of strains YIM 75722, YIM 75726 and YIM 75728
T contained meso-diaminopimelic acid, alanine and glutamic acid in a molar ratio of 1.0 : 1.2 : 1.0. The whole-cell sugars were galactose and ribose, with mannose and rhamnose present in trace amounts. The peptidoglycan was of the acetyl type. No mycolic acids were detected. The major fatty acids ($5.0 %) were i-C 16 : 0 (28.7), i-C 15 : 0 (19.7), ai-C 15 : 0 (11.8), i-C 14 : 0 (6.9), i-C 16 : 1 H (6.5), ai-C 17 : 0 (6.6) and i-C 17 : 0 (5.0). Other fatty acids present in minor amounts (j5 %) were C 17 : 1 cis9 (4.5), C 16 : 0 (1.8), C 16 : 0 9methyl (1.5), C 18 : 0 (1.2), C 17 : 0 (1.2), i-C 11 : 0 3OH (1.1), i-C 17 : 0 10 methyl (0.6), i-C 18 : 0 (0.4) and C 14 : 0 (0.2). MK-9(H4) was the major menaquinone, while MK-9 (H 6 ) and MK-8(H 4 ) were minor menaquinones, in the overall ratio 89.8 : 5.82 : 4.36. The phospholipid pattern comprised mainly phosphatidylethanolamine diphosphatidylglycerol, phosphatidylglycerol, phosphatidylinositol and phosphatidylinositol mannosides (Fig.S1 , available in the online Supplementary Material). The DNA G+C content of strain YIM 75728 T was 68.0 mol%.
The 16S rRNA gene from strains YIM 75722, YIM75726 and YIM 75728 T was amplified and sequenced. Total DNA was extracted and purified according to Kieser et al. (2000) . PCR amplification of the 16S rRNA gene was carried out using the primers and PCR conditions described previously (Kataoka et al., 1997) . The almostcomplete 16S rRNA gene sequence of strains YIM 75722, YIM75726 and YIM 75728 T were determined by direct sequencing of the PCR product (1433, 1416 and 1445 bp). Initially, the sequence was compared with those available in the NCBI GenBank. Comparisons revealed that all three strains belonged to the suborder Pseudonocardineae and were closely related to each other. The nearly complete 16S rRNA gene sequences of YIM 75722, YIM75726 and YIM 75728
T were aligned with those of representative type strains of members of the other 23 genera of the suborder Pseudonocardineae using CLUSTAL X version 2 (Larkin et al., 2007) . Phylogenetic trees were deduced using the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Eck & Dayhoff, 1966) methods and reconstructed by MEGA6 (Tamura et al., 2013) . The resultant neighbour-joining tree topology was evaluated from the levels of bootstrap support, based on an analysis of 1000 resampled datasets (Felsenstein, 1985) . Evolutionary distances were computed by using Kimura's two-parameter method (Kimura, 1980) . All three strains were further analysed to see the DNA fingerprinting pattern by arbitrarily primed PCR (AP-PCR). In this method, arbitrarily selected primers are annealed to template DNA under low stringency conditions for the initial cycles of DNA amplifications, which allows interactions between the primers and target DNA in regions containing base mismatches. AP-PCR fingerprinting was performed by using the M13F primer [(220) GTAAAACGACGGCCAGT] and the following PCR program: two cycles of 94 8C for 5 min, 40 8C for 5 min and 72 8C for 5 min followed by 40 highstringency cycles of 94 8C for 1 min, 60 8C for 1 min and 728 for 2 min. Amplified DNA products were resolved by electrophoresis on 2 % (w/v) agarose gels (Martínez-Murcia & Rodríguez-Valera, 2006 T showed the highest sequence similarity with members of the suborder Pseudonocardineae. All three isolates fell within the radiation of the family Pseudonocardiaceae and formed a compact cluster with 100 % bootstrap values (Fig. 2) T was considered and then deposited as the type strain over the other two strains based on it having the highest sequence read length. Sequence similarities higher than 96 % were not observed between these strains and any other type strain of any species in the suborder Pseudonocardineae with a validly published name. All three strains were phylogenetically separate from other genera (Fig. 1) . It is evident from the phylogenetic tree that strains formed a distinct subclade within the members of the family Pseudonocardiaceae and was recovered as a sister group of the genus Lentzea. The bootstrap value of the neighbour-joining tree at the corresponding node was high ($70 %); the close relationship was solidly supported by the maximum-likelihood and maximum-parsimony trees (Fig. S2) . Further, AP-PCR amplicon fingerprint profiles showed similar banding patterns of strains YIM 75722, YIM 75726 and YIM 75728 T (Fig.S3) . However, strain YIM 75728 T was designated as the type strain based on its high nucleotide read length.
The chemotaxonomic characteristics of all three isolates are in agreement with those of closely related members of the family Pseudonocardiaceae (Table 2) . SEM observations of all strains showed cylindrical spores with straight chain morphology on aerial mycelium, but did not reveal sporangium-like structures or fragmentation of the substrate mycelium. Images of the designated type strain YIM 75728 T are shown in Fig. 2 , which enables it to be differentiated from the nearest neighbouring and phylogenetically closely related genera of the family Pseudonocardiaceae. The phospholipid profile of type strain YIM 75728 T was quite similar to those of members of closely related genera, as it consisted mainly of phosphatidylethanolamine diphosphatidylglycerol, phosphatidylglycerol, phosphatidylinositol and phosphatidylinositol mannosides. The fatty acid profile of strain YIM 75728 T was also quite distinct from those of members of phylogenetically closely related genera.
On the basis of the significant differences in phylogenetic data, chemotaxonomic properties and the morphological analyses, all three strains YIM 75722, YIM 75726 and YIM 75728 T represent the same novel species and a novel genus. YIM 75728
T is the type strain of this novel genus and species in the family Pseudonocardiaceae, for which the name Actinorectispora indica gen. nov., sp. nov., is proposed.
Description of Actinorectispora gen. nov. Actinorectispora (Gr. n. aktis -inos, ray; L. adj. rectus straight, single line; Gr. fem. n. spora seed and in biology a spore; N.L. fem. n. Actinorectispora actinomycete having spores in very straight chains).
Aerobic, Gram-stain-positive. Lysozyme-resistant. Extensively branched, buff to light pink substrate mycelium may fragment into rod-shaped elements. White aerial hyphae are produced, which differentiate into long chains of smooth-surfaced spores. The spore chains and aerial mycelium often aggregate into clusters. No diffusible pigments are observed, except in ISP-6 medium where dark brown pigments are observed. Contains meso-diaminopimelic acid as the diamino acid. The whole-cell sugar pattern consists of galactose and ribose. The phospholipid pattern consists mainly of diphosphatidylglycerol, phosphatidylglycerol and phosphatidylcholine. The predominant menaquinone is MK-9(H 4 ), but MK-9 (H 6 ) and MK-10 (H 4 ) are present in minor quantities. The fatty acid profile consists of straight-chain saturated and mono-unsaturated, and iso-and anteiso-branched chain fatty acids.
The type species is Actinorectispora indica.
Description of Actinorectispora indica sp. nov.
Actinorectispora indica (in'di.ca. L. fem. adj. indica pertaining to India, Indian.).
In addition to the characteristics given in the genus description, it has the following properties. Oxidase-negative, catalase-positive, non-motile, 0.6-1.0 mm in diameter, spores, which are present singly, in pairs or as clusters in a straight chain. Colonies are light pink to white, circular, convex with entire margins and reached 0.1-0.2 mm in diameter after incubation for 14 days. Growth is observed at pH 7.0-10.0 (optimum at pH 7.0), 15-28 uC (optimum at 28 uC) and 0-8% (w/v) NaCl (optimal growth is without NaCl). Good growth is observed on yeast extract-malt extract agar (ISP-2), oatmeal agar (ISP-3), inorganic salts-starch agar (ISP-4), glycerol-asparagine agar (ISP-5); moderate growth is observed on peptone yeast extract iron agar (ISP-6) and tyrosine agar (ISP-7), but much less growth occurs on nutrient agar. Aerial and substrate mycelium found on tested media, except nutrient agar. Aerial mycelium varies from white, grey-white to (Labeda & Lechevalier, 1989; Labeda & Kroppenstedt, 2000) ; 8, Umezawaea (Labeda & Kroppenstedt, 2007) ; 9, Kutzneria (Stackebrandt et al., 1994; Suriyachadkun et al., 2013) . Gal, Galactose; Man, mannose; Rha, rhamnose; Rib, ribose. DPG, Diphosphatidylglycerol; PE, phosphatidylethanolamine; OH-PE, PE with hydroxy fatty acids; lyso-PE, where one fatty acid chain is missing from the glycerol backbone; PG, phosphatidylglycerol; PI, phosphatidylinositol; PME, phosphatidylmethylethanolamine; ai, anteisobranched; i, iso-branched; +, presence of the property; 2, absence of the property; 2(scant), very small amounts. 
